Furocoumarins in shoots ofPituranthos triradiatus (Umbelliferae) as protectants against grazing by hyrax (Procaviidea:Procavia capensis syriaca).
Pituranthos triradiatus (Umbelliferae) in the Negev desert of Israel is rarely grazed and when grazing occurs, it is mostly confined to sprouts. It was hypothesized that furocoumarins accumulating in the older shoots acted as natural protectants against grazing. This was tested using hyrax (Procavia capensis syriaca) for bioassay. This diurnally active herbivore is known to be resistant to various poisonous plants.Tests were conducted in the autumn (November) and summer (June). In November starved hyraxes were offered unlimited amounts of thawed, previously frozen old branches ofP. triradiatus. They consumed an average amount of 3.4 g dry matter/kg body wt. The animals preferred to stay in the sun, and 3-4 hr after feeding, they showed severe photosensitization symptoms: apathy, photophobia, and injuries around the eyes and on the back. During the following 20 hr, four of the five treated animals died. In the second test, the effect of old branches, compared with young ones was evaluated in sunlight and under shade. Only animals that had eaten old branches and had been left in the sunlight developed photosensitization symptoms. Animals offered old shoots consumed smaller amounts than those offered young ones. However, they ingested larger amounts of imperatorin and isoimperatorin. It is suggested that these two furocoumarins induced photosensitization. Under all conditions, the hyraxes ate very small amounts of shoots ofPituranthos, compared with the amount of their usual diet. This suggests the presence of a severe deterrent factor, possibly furocoumarins, in the shoots. Since furocoumarins undergo light-induced cross-linking with DNA strands, it is conjectured that these natural protectants are segregated from regions within the plant where mitosis occurs, and this is why young shoots ofPituranthos contain smaller amounts of furocoumarins and are more susceptible to various herbivores than are old ones.